The patter of polypeptides at different stges of strwberry (Frvgaria amaxaa Duch. cv Ozark Beauty) fruit development was studied by sodium dodecyl sulfate-polyacrylunide gel electrophoresis. Au 81,000-dalton polypeptide appeared between 5 and 10 days after pollinatio. Polypeptides with mole r weights of 76,000 and 37,000 daltons were formed after 10 days. The atrol exerted by auxin in the stgspecfic formation of polypeptide was inestited by stopping fruit growth after removing the achenes ad reinitiating fruit growth by the appli of a synthetic auxi, aiapht c ad (NAA). When the aene were removed from the 5-and O10-day-old frits, the fnrits failed to grow, the 81,000 dalton polpeptide was not formed between 5 and 10 days, and the 76,000-and 37,000-dalton polypeptides were not formed between 10 and 2ff days. Application of NAA to frui deprived of auxn by removal of ahenes restd in the resmptio of growth and also in the appeance of these polypeptides. Removal of achenes of the 5-or 10-day-old fruits and growing them without auin resulted in the formaton of 52,000-and 57,000-dalton polypeptides. These two polypeptides were not forned when NAA was appled to fnrui after removal of ahenes. Supply of NAA to auxi-deprived fruits 5 days after removal of achenes resulted in resption of growth and also in the diapp ce of these two poleptides, pointing out their possible relation to the hib of fruit gowtlL
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The mechanism by which auxin regulates plant growth and development has been extensively studied using etiolated grass coleoptiles and stems of dicotyledonous seedlings. The role of auxin in fruit development was conclusively demonstrated by Nitsch (13) who showed that achenes on the surface ofstrawberry receptacle controlled strawberry fruit development and that auxin could be substituted for the achenes. Subsequent analyses for auxin content by bioassay (14) and HPLC, using fluorimetric and isotope dilution methods (3) revealed that free auxin is almost exclusively formed in the achenes. Achenes can be removed from strawberry with little injury to the receptacle, making the system attractive to study the effect of exogenous auxin with little or no influence of endogenous auxin (11) . An auxinbinding protein of strawberry fruit membrane has been studied to understand its possible role as an auxin receptor (12 Detailed information has been gathered regarding the mode of auxin action in the vegetative tissues. The primary rapid response seems to be mediated by proton extrusion resulting in loosening of cell wall polymers (17) and the second prolonged response appears to require sustained RNA and protein synthesis (19) . Although auxin-induced proton extrusion is sufficient to account for a rapid transient response, it is inadequate to explain prolonged effects of auxin on cell growth. The wall acidification model cannot explain auxin action in situations where cell division or cell differentiation is also involved (2) . On this basis, there is increasing interest in studying the mechanism of auxin action at the gene expression level. Using specific translational and tanscriptional inhibitors, the requirement of protein and RNA synthesis for auxin response has been demonstrated (6, 15, 20) . Protein synthesis inhibitors also inhibit auxin-induced proton extrusion (1, 20) . Auxin-induced increase in proteins (23) and activity ofenzymes such as cellulase (21) , -glucan synthetase (16) and RNA polymerase (4) has been demonstrated. Both increase in template activity and increase in RNA polymerase activity are involved in auxin response (5) . In recent years, high resolution techniques such as two-dimensional electrophoresis have been used to analyze in vitro translation products of poly(A)+ RNAs to study auxin-induced changes in gene expression. An early increase in mRNA after auxin treatment has been demonstrated in soybean hypocotyl (24) and pea stem (18) . By using cloned cDNA probes for hybridization (22) , it was recently shown that auxin helps in sustaining the synthesis of one sequence ofpoly(A)+ RNA and promotes the synthesis ofa second sequence of poly(A)' RNA in soybean hypocotyls.
Compared to the rapid progress in understanding auxin action in vegetative tissue, little is known about the role of auxin in fiuit development. Because (Fig. 2) . Auxin, therefore, can substitute for the achenes in controlling fruit growth. The 8 l,000-D polypeptide was formed between 5 and 10 d of normal fruit development (Fig. 2) Further detailed studies on this polypeptide are discussed later. A similar approach was employed to evaluate the role of the 76,000-and the 37,000-D salt-extracted polypeptides in fruit growth between 10 and 20 d and to study the control exerted by auxin on the levels of these polypeptides. Fruits undergoing normal development were collected on the 10th and 20th d. Another batch of fruits was identified on the 10th d and the achenes were removed. Lanolin with 1% (v/v) DMSO was applied to 15 receptacles (control). To another batch of 15 receptacles, lanolin containing 1 mm NAA and 1% (v/v) DMSO was applied (NAA-treated). These fruits were harvested after another 10 d of growth. Control receptacles stopped growing after the removal of achenes. However, the NAA-treated receptacles continued to grow normally (Fig. 3) . The polypeptide patterns of salt-extracted protein fractions are shown in Figure 3 . The 76,000-and the 37,000-D polypeptides remaining at a low level in 10-ld-old fruits markedly increased in 20-d fruits. After the removal ofachenes, these polypeptides were not formed between 10 and 20 d but application of NAA to the fruits during this period resulted in an increase in the levels of these polypeptides. Therefore, these polypeptides were formed only in a growing fruit between 10 and 20 d and also in response to auxin treatment.
Interestingly, growing the fruits without achenes between 10 and 20 d in the absence of NAA resulted in a very marked increase in a 52,000-D salt-extracted polypeptide (Fig. 3) . In these fruits a 57,000-D soluble polypeptide also increased markedly (not shown). An increase in these two polypeptides were not observed if the receptacles were grown with NAA between 10 and 20 d. The appearance of these two polypeptides was correlated with the removal of auxin source and suppression of fruit growth.
The 52,000-D salt-extracted polypeptide and the 57,000-D soluble polypeptide were also formed in receptacles grown without auxin between 5 and 10 d (Fig. 4) . If these two polypeptides are related to inhibition of fruit growth, then the reversal of inhibition of fruit growth by the application of NAA should result in the growth of the fruit and disappearance of the two polypeptides. To test this possibility, normally growing fruits were harvested on 5 and 10 d after pollination. Achenes were removed from 40 fruits on the 5th d and briefly dipped in distilled H20 to reduce browning. On the 10th d, 20 fruits were harvested and lanolin with 1 mM NAA and 1% (v/v) DMSO was applied to the remaining 20 fruits. These fruits were harvested on the 15th d. Removal of achenes on the 5th d led to inhibition of growth and application of NAA to these fruits on the 10th d resulted in the resumption of growth (Fig. 4) . Polypeptide patterns of the soluble and the salt-extracted protein fractions are shown in Figure 4 . Inhibition of growth of receptacles between 5 and 10 d correlated well with the appearance of the 52,000-D salt-extracted polypeptide protein and the 57,000-D soluble polypeptide. Application of auxin on the 10th d resulted in resumption of fruit growth and also in the decrease of these two polypeptides. Changes in the levels of these two polypeptides were therefore under the control of auxin. Removal of auxin resulted in the formation of these two polypeptides associated Several possibilities do exist through which the 52,000-and 57,000-D polypeptides could control fruit development. These proteins may have an inhibitory role in fruit development, and auxin treatment might activate some proteases which in turn destroy these proteins. In addition to several protease inhibitors, specific inhibitor proteins have been reported from plant systems.
A specific proteinaceous inhibitor of nitrate reductase, which was found in higher levels under conditions which do not favor nitrate assimilation, has been reported from rice plants (10) . Recently, a protein designated as 'luffin' has been isolated from the seeds of Luffa cylindrica (7) which strongly inhibited protein synthesis in a rabbit reticulocyte cell-free translation system. Attempts are in progress to test these possibilities in the strawberry system.
